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Abstract — Aims: To examine the impact of a web-based personalized feedback intervention, the Check Your Drinking (CYD; www.
CheckYourDrinking.net) screener at 12-month follow-up. Methods: Respondents (N = 185) were recruited from a general population
telephone survey of Ontario, Canadian adults (≥18 years) by asking risky drinkers if they were willing to help develop and evaluate
Internet-based interventions for drinkers. Those randomly assigned to the intervention condition were provided with the web address
and a unique password to a study-speciﬁc copy of the CYD. Respondents assigned to the control condition were sent a written de-
scription of the diﬀerent components of the CYD and asked how useful they thought each of the components might be. Respondents
were followed up at 3, 6 and 12months. Results: By the 12-month follow-up, the impact of the intervention previously reported at 3
and 6months of CYD on problem drinkers’ alcohol consumption was no longer apparent (P > 0.05). Conclusions: Recognizing that
many people with alcohol concerns will never seek treatment, recent years have seen an increase in eﬀorts to ﬁnd ways to take treat-
ment to problem drinkers. The CYD is one such intervention that has a demonstrated eﬀect on reducing alcohol consumption in the
short term (i.e. 6months). Other more intensive Internet-based interventions or interventions via other modalities may enhance this
positive outcome over the short and long term among problem drinkers who would be otherwise unlikely to access treatment for their
alcohol concerns. www.ClinicalTrials.gov registration #NCT00367575.
INTRODUCTION
One of the primary challenges in health behaviour change is
to promote accessibility of eﬃcacious tools and services that
promote reductions in risk behaviours. When the interventions
are psychosocial in nature, the Internet is one promising op-
tion. Portnoy and colleagues’ (2008) recent review identiﬁed
75 research trials to-date of computer-based interventions for
diﬀerent health behaviours and concluded that such interven-
tions had signiﬁcant evidence for their eﬃcacy. In the ﬁeld of
addictions, many people with substance abuse concerns never
access any type of formal health care services. The ratio of
treated to untreated problem drinkers is estimated to be any-
where between 1 in 3 and 1 in 14, even when attendance at
Alcoholics Anonymous or a brief discussion with one’s fam-
ily doctor is counted as having received treatment (Roizen et
al., 1978; Hasin, 1994; Burton and Williamson, 1995; Cun-
ningham and Breslin, 2004). There are many reasons for
this unmet need. Current alcohol and drug abusers cite con-
cerns about stigma as well as a desire to deal with their
problems on their own as barriers to seeking treatment (Cun-
ningham et al., 1993; Grant, 1997). Other factors include
geographic limitations (i.e. the person lives in a rural location
far from any specialized addictions treatment services) or mo-
bility issues (e.g. among the elderly or physically disabled).
These barriers are not insurmountable obstacles to improving
the accessibility of care to all those in need. Rather, they are a
challenge to the creative development of a diversity of diﬀer-
ent treatment options that can promote the accessibility of care
while maintaining treatment ﬁdelity and quality.
There are many advantages to the Internet as a modality to
promote access to eﬃcacious health behaviour change inter-
ventions. Its use is widespread and growing, making it a
potentially useful means of providing psychosocial treatments
to those in need. Recent surveys indicate that between 73%
and 84% of adults in the USA and Canada use the Internet
(Internet World Stats, 2009), many for accessing health-relat-
ed information. Other advantages of the Internet include its
accessibility and availability 24 hours a day, 7 days a week.
Further, Internet-based interventions (IBIs), once developed
and evaluated, can be made available at very little additional
cost. IBIs can also incorporate the latest research on eﬀective
interventions. In addition, as long as the materials are amena-
ble to translation into a no-contact format, IBIs can employ
complex algorithms that allow the personalization of the inter-
vention to a wide range of individuals. In the area of problem
drinking, the majority of research conducted to-date has em-
ployed college student samples (Elliott et al., 2008), but there
is a rapidly growing literature demonstrating eﬃcacy in ran-
domized controlled trials conducted with the general
population (Murray et al., 2007; Doumas and Hannah,
2008; Riper et al., 2008; Cunningham et al., 2009).
The Check Your Drinking screener (CYD, Cunningham et
al., 2006) is a brief, personalized assessment feedback screen-
er with a growing body of evidence supporting its eﬃcacy in
reducing harmful and hazardous alcohol consumption. Three
small randomized controlled trials conducted by Doumas and
colleagues (Doumas and Hannah, 2008; Doumas and Haust-
veit, 2008; Doumas et al., 2009) have employed the CYD in
face-to-face settings with young adults and found that use of
the CYD resulted in signiﬁcant reductions in alcohol con-
sumption among young adult problem drinkers 30days
following exposure to the intervention. In addition, Cunning-
ham and colleagues have reported on 3- and 6-month follow-
up results from a randomized controlled trial where the CYD
was accessed via the Internet by a general population sample
in their own homes (Cunningham et al., 2009). For problem
drinkers in this sample, those provided access to the CYD dis-
played a six- to seven-drinks-per-week reduction in their
drinking (a 30% reduction in quantity of drinks consumed)
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week reduction) at both 3- and 6-month follow-ups. Low risk
drinkers displayed no impact of being provided access to the
CYD, suggesting that providing personalized feedback to
those drinkers does not result in iatrogenic eﬀects, i.e. increas-
ing alcohol consumption.
While the CYD appears able to reduce drinking at a 6-
month follow-up, can the impact of this brief intervention
be sustained? This paper reports on 12-month follow-up re-
sults from this same trial to assess whether reductions in
drinking are sustained or diminished.
METHODS
Trial design
Details of the trial can be found in the earlier publication from
this trial (Cunningham et al., 2009). Brieﬂy, respondents were
recruited through a general population telephone survey of the
Ontario population (N = 8467). As part of this survey, all re-
spondents were asked the three consumption items from the
Alcohol Use Disorders Identiﬁcation Test, the AUDIT-C
(these items assess typical frequency of consumption, drinks
per drinking day and frequency of consuming ﬁve or more
drinks per occasion). The AUDIT-C has a possible score range
of 0–12 with higher scores reﬂecting more severe drinking
problems (Dawson et al., 2005). Respondents were identiﬁed
who met criteria for at least a minimal risk from their drinking
(AUDIT-C ≥4). These participants (n = 2746) were asked,
‘The next question asks about self-help materials for drinkers
that the Centre for Addiction and Mental Health may provide
in the future. Would you be interested in a conﬁdential
programme that you could access on the Internet, free-of-
charge, that would allow you to check your drinking and com-
pare it to other Canadians?’ At the end of the survey,
participants (n = 810) who were interested in the Internet
programme and had home access to the Internet (100 did
not) were told, “Researchers at the Centre for Addiction and
Mental Health are currently developing self-help materials for
drinkers. They are looking for regular drinkers to participate
in a study to help revise and evaluate an Internet programme
that would compare your drinking to other Canadians. The
study would involve looking at some materials and then ﬁlling
out brief surveys in three, six, and twelve months’ time. You
would be paid $60 for your participation. Would you be inter-
ested in receiving a description of this study to see if you
would like to participate?” Interested respondents (n = 397)
provided their contact information (name, address and tele-
phone number) and were sent a cover letter and consent
form explaining the study, along with a supplementary base-
line questionnaire. Those respondents agreeing to participate
(n = 185, 47% of those indicating interest) signed and re-
turned a copy of the consent form along with the baseline
questionnaire. The baseline questionnaire included a measure
asking respondents to estimate their drinking on each day of a
typical week (how much do you typically drink on Monday
etc.; Kühlhorn and Leifman, 1993; Romelsjö et al., 1995) as
well as the full AUDIT. The AUDIT includes the three AU-
DIT-C items plus an additional seven items to assess severity
of problem drinking (Babor et al., 1989; Saunders and Coni-
grave, 1990). See Fig. 1 for a CONSORT diagram outlining
the trial design. The conduct of this study was approved by
the standing ethics review committee of the Centre for Addic-
tion and Mental Health.
Respondents were randomized using a random numbers
list without stratiﬁcation into one of two conditions: (i) an
Internet personalized alcohol feedback condition (interven-
tion condition); or (ii) a no-intervention control condition.
All respondents were followed up in 3, 6 and 12month’s time
to determine changes in drinking status (respondents were
sent a $20 cheque along with each of the follow-up surveys).
Intervention and control conditions
Respondents in the intervention condition were mailed a letter
that provided the URL and a unique password to a project
dedicated version of the CYD screener. The CYD screener
is described in detail elsewhere (Cunningham et al., 2006).
U s e r so ft h eC Y Da n s w e rab r i e fs e r i e so fq u e s t i o n sa b o u t
their drinking and then receive a ﬁnal report that summarizes
their responses and compares their drinking to others of the
same age and sex in the general population (population data
are now available for Canada, USA, Brazil and the UK). Re-
spondents in the control condition were not provided access to
the CYD but were instead mailed a list describing the compo-
nents of the CYD and were asked to think about whether they
thought each of the components might be useful for a problem
drinker. The reader is invited to try the public access version
of the CYD at www.CheckYourDrinking.net.
Analysis plan
The primary hypothesis is that respondents in the Internet
personalized alcohol feedback condition will display signiﬁ-
cantly improved drinking outcomes as compared to
respondents in the no-intervention control condition. Results
from the 3- and 6-month follow-ups have already been re-
ported (Cunningham et al., 2009). This paper, therefore,
only reports analyses comparing 12-month follow-up results
to respondents’ baseline drinking. However, Fig. 2 displays
the main pattern of results for the 3-, 6- and 12-month fol-
low-ups. Two separate 2 × 2 ANCOVAs were conducted, the
ﬁrst employing number of drinks in a typical week as the
dependent measure and the second employing respondents’
AUDIT-C scores. The reader should note that the outcome
variables have been modiﬁed from those mentioned in the
original clinical trials registration. Speciﬁcally, the outcome
variable, typical weekly drinking, remains unchanged. The
next three outcome variables (frequency of consumption,
drinks per drinking occasion and frequency of ﬁve or more
drinks on one occasion) were combined into the AUDIT-C
to use as one outcome measure because this dealt with the
severe positive skew observed in the individual variables. Fi-
nally, the proposed outcome measure, highest number of
drinks on one occasion, was not employed because its dis-
tribution could not be adequately normalized for use in the
proposed analyses. Both outcome measures (typical weekly
drinking and AUDIT-C) were trimmed by replacing any out-
liers beyond three standard deviations with the next highest
value (this resulted in drinking variables that approached
normal distributional characteristics). For each of the AN-
COVAs, the baseline value of the variable (drinks per
week or AUDIT-C) were entered as the covariate. The two
between-subject variables were intervention condition (re-
ceived Internet address or control group) and baseline
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AUDIT of ≥11 versus Low Risk Drinkers: AUDIT score of
4–10). Baseline problem drinking status was included in the
analyses because previous research employing the CYD has
found that this intervention only had an impact with problem
drinkers (Doumas and Hannah, 2008; Doumas and Haustveit,
2008;Doumasetal.,2009).Anintent-to-treatanalysiswasem-
ployed (for the 20 respondents with missing data, their
respective baseline data were used as the 12-month follow-up
data).
RESULTS
Of the 185 respondents, the mean (SD) age was 40.1 (13.4)
and 53% were male. Most had some post-secondary education
(77.8%), about half were married (51.4%) and 62.5% were
full- or part-time employed. Almost two-thirds of respondents
(65.4%) reported daily use of the Internet and fully 89% of the
sample reported using the Internet at least weekly. Bivariate
comparisons revealed no signiﬁcant diﬀerences (P >0 . 0 5 )
in demographic or drinking characteristics at baseline between
Assessed for eligibility 
(n = 8,467) 
Excluded (n= ) 
 
1.  Failed to meet inclusion 
criteria 1; i.e., AUDIT-C 
< 4 (n=5,721) 
 
2. Failed to meet inclusion 
criteria 2; i.e., not 
interested in online self-
help materials (n=1,936) 
 
3. Failed to meet inclusion 
criteria 3; i.e., no home 
use of Internet in last 
year (n= 100) 
 
4. Failed to meet inclusion 
criteria 4; i.e., did not 
agree to view consent 
form and study 
description (n=313) 
 
5. Failed to meet inclusion 
criteria 5; i.e., Did not 
return consent form        
(n = 211) 
 
6. Excluded because could 
not read (n = 1) 
Randomized 
(n = 185) 
Mailed Intervention URL (n =92) 
- 35 did not access website 
Lost to follow-up {cumulative} 
3 months (n = 7) 
6 months (n = 4)  
12 months (n = 9) {n = 11} 
- 3 withdrew from study, rest of 
questionnaires not received 









































Lost to follow-up {cumulative} 
3 months (n = 3) 
6 months (n = 8)  
12 months (n = 11) {n = 11} 
- questionnaires not received, no 
withdrawals from study 
Analyzed (n = 93) 
No Intervention Control (n =93) 
Fig. 1. Overview of the Internet-based intervention for problem drinkers trial.
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low-up rates for the trial were excellent, with 86% of
respondents providing complete data at all three time points
(3, 6 and 12months). A total of 165 respondents (89%) pro-
vided both baseline and 12-month data.
A 2 × 2 ANCOVA was conducted of respondents’ typical
weekly drinking at 12-month follow-up (with baseline typical
weekly drinking as the covariate). There was no signiﬁcant
eﬀect of condition or of problem severity and no signiﬁcant
interaction between condition and problem severity (P >
0.05). Similarly, a separate 2 × 2 ANCOVA of respondents’
AUDIT-C scores at 12-month follow-up revealed no signiﬁ-
cant impact of the intervention or problem severity (P > 0.05).
DISCUSSION
Internet-based interventions for problem drinkers are showing
promising results for reducing alcohol consumption, especial-
ly among those meeting criteria for hazardous or harmful
drinking (Hester et al., 2005; Bewick et al., 2008; Doumas
and Hannah, 2008; Riper et al., 2008; Cunningham et al.,
2009). The CYD screener, an intervention that can be used
in ≤10min, has shown a short-term impact on drinking at
up to 6months (Cunningham et al., 2009). Results from the
present study showed that after 12months there did not appear
to be any signiﬁcant (P > 0.05) impact of being provided ac-
cess to the CYD, relative to problem-drinking controls.
There were several strengths and weaknesses of the current
trial. Limitations included a reliance on self-reported alcohol
consumption and generalizability of the study results, given
that so many potential respondents self-excluded themselves
from participation in the trial. In addition, as was mentioned
in the earlier publication of this trial (Cunningham et al.,
2009), while the study provides reliable eﬃcacy data on the
impact of providing access to the CYD, the research cannot be
said to be an accurate test of the impact of actually using the
CYD as one-third of respondents provided access to the CYD
never actually went to the website. An intent-to-treat analysis
was employed such that respondents assigned to the interven-
tion condition were included in the analyses whether they
used the CYD or not. While this analysis probably yielded
a conservative test of the CYD intervention eﬀects, our results
are nevertheless limited from the perspective that they may
not reﬂect the true impact of actually using the CYD. Finally,
it is important to note that this study cannot rule out the po-
tential demand characteristic associated with a personalized
feedback intervention. Respondents in the intervention condi-
tion are given access to a programme that provides a summary
of their drinking and compares it to others in the general pop-
ulation. Those in the control condition are not provided with
this information. Thus, it is possible that demand characteris-
tics in the intervention condition could lead respondents to
underreport their alcohol consumption. This alternative expla-
nation merits further exploration in future research.
Strengths of the trial include a rigorous research design, ex-
cellent follow-up rates, a conservative analytic approach, the
use of a no-intervention control group and the recruitment of a
general population sample of problem drinkers with diﬀerent
levels of severity of alcohol problems. Combined with the
other randomized controlled trials that also employed the
CYD (Doumas and Hannah, 2008; Doumas and Haustveit,
2008; Doumas et al., 2009), and other research demonstrating
the eﬃcacy of normative feedback interventions (e.g. Neigh-
bors et al., 2004; Walters et al., 2005), it would appear
reasonable to assert that these interventions have eﬃcacy, at
least in the short term.
What else can be done to help problem drinkers using In-
ternet-based interventions? Many other cognitive behavioural
tools would appear to be amenable to modiﬁcation into an In-
ternet format. In fact, several examples of more extensive
interventions already exist, some with research evidence re-
garding their eﬃcacy and others with randomized controlled
trials underway or planned for the near future (e.g. Linke et
al., 2007; Murray et al., 2007; Riper et al., 2008). The even-
tual aim of this initiative is to provide a new array of resources
for problem drinkers—Internet-based interventions of varying
intensities and modalities that can be globally accessed to pro-
duce and maintain improvements in problem drinkers.
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